Abstract: Many higher education institutions (HEIs) have started to incorporate sustainable development (SD) into their system. A variety of sustainability assessment tools (SATs) have been developed to support HEIs to systematically measure, audit, benchmark, and communicate SD efforts. In recent years, stakeholders have increasingly asked HEIs to demonstrate their impacts on SD. These impacts are the direct and indirect effects an HEI has outside of its organizational boundaries on society, the natural environment, and the economy. This study analyzes to what extent SATs are capable of measuring the impacts that HEIs have on SD. A mixed-method approach, using descriptive statistics and an inductive content analysis, was used to examine 1134 indicators for sustainability assessment derived from 19 SATs explicitly designed for application by HEIs. The findings reveal that SATs largely neglect the impacts HEIs have outside their organizational boundaries. SATs primarily use proxy indicators based on internally available data to assess impacts and thus tend to focus on themes concerning the natural environment and the contribution to the local economy. Updating existing SATs and developing new ones may enable HEIs to fully realize their potential to contribute to SD.
Introduction
Higher education institutions (HEIs) are increasingly acknowledged as a key driver for the development of sustainable societies [1] . Leveraging a unique set of skills, they act as transformative agents by shaping the mindsets and values of future leaders in academia, business, and politics [2, 3] . The role of HEIs in achieving sustainable development (SD) was highlighted for the first time in the 1972 Stockholm Declaration on the Human Environment [4] . Since then, HEIs and their stakeholders have increasingly engaged in a number of global initiatives and expressed their commitment to SD in a variety of national and international declarations and charters [5] . Recent examples include the United Nations Higher Education Sustainability Initiative (UN HESI) and the UN Higher Education and Research for Sustainable Development (HESD) platform. Both initiatives foster the implementation of the Sustainable Development Goals (SDGs), as part of a globally agreed policy agenda for SD, in higher education [6, 7] .
In this context, HEIs have started to systematically assess and report their progress on their SD commitments [8, 9] . An increasing number of sustainability assessment tools (SATs) have been developed to help HEIs in this endeavor [10, 11] . SATs, in the broadest sense, can be understood as instruments that provide HEIs with a systematic set of procedures and methods to measure, audit, benchmark, and communicate their SD efforts [12, 13] , including economic, environmental, social, and inter-linking issues in the entire HEI system.
The design of these SATs, as well as the experiences of HEIs using them, and their limitations, have been documented in the literature (e.g., References [10, 14] ). Previous studies show that the most widely adopted SATs have focused mainly on policies and activities inside the organization, such as energy efficiency measures or measures to enhance sustainability literacy of students in educational programs (e.g., References [15, 16] ). Less emphasis has been placed on the impacts that HEIs actually have on society, the natural environment, and the economy outside the organization, e.g., contribution to climate change mitigation or alumni sustainability lifestyles [17, 18] .
The assessment of impacts on SD is a complex endeavor because impacts materialize along complex pathways, particularly in the area of research and education [19] . HEIs are often separated in time and space from such impacts and affected stakeholder groups, and thus they rely on sound instruments that support their assessment approaches. In addition, there is no universally agreed definition of "impact" in literature and practice. However, available studies agree on a number of characteristics central to the term. Impacts on SD are generally understood to comprise direct and indirect effects that an HEI has outside of its organizational boundaries on society, the natural environment, and the economy [20] . They arise from the variety of activities inside the HEIs' core elements, notably education, research, campus operations, outreach, and campus experiences [17, 21] .
The last decade has seen increased attention to the impacts of SD among stakeholders, including public and private funders, policy-makers, accreditation agencies, students, and faculty [22] . While an initial conceptual work on framing the multiple impacts of an HEI on SD has been proposed (see Reference [17] ), the capability of SATs to provide systematic information on these impacts to meet accountability expectations of stakeholders more fully is less explored.
This study analyzes the indicators for sustainability assessment of 19 SATs. More specifically, it elucidates to what extent these indicators measure SD performance (inside the organization) and impacts on SD (outside the organization). The indicators that measure impacts on SD are further analyzed to identify the specific SD impact areas and themes addressed. Finally, the extent to which these indicators are able to capture the complex pathways from HEIs activities to specific SD impacts, i.e., whether they are capable of capturing both direct and indirect impacts, is examined.
The remainder of this article is structured as follows: Section 2 provides an overview of sustainability assessment and SATs in higher education and introduces the concept of impacts on SD; Section 3 describes the sample, the coding strategy, and the steps of the analysis; Section 4 presents the results and Section 5 discusses them; and Section 6 concludes the study.
Literature Review
Sustainability assessment and reporting practices in HEIs have gained increasing importance [23] . Consequently, a body of work dealing with sustainability assessment and reporting has developed within the wider literature on sustainability in higher education over the past decade [24] . Sustainability assessment and reporting's main objectives are: (1) Assessing organizations' such as HEIs' sustainability; (2) communicate it to its stakeholders; (3) benchmark against other organizations; (4) analyze how the organization affects and is affected by stakeholders; (5) assess and improve sustainability performance over time; and (6) plan the future direction of change towards SD in HEIs [25] [26] [27] [28] . Despite the increasing amount of literature, in practice, sustainability assessment and reporting is still in a developmental stage [24, 29] .
Limitations of sustainability assessment and reporting in HEIs are the lack of a common understanding of SD, insufficient assessment and reporting guidelines, and the additional resources and time that are required to gather and process data [9, 28, 30] . In addition, senior management in HEIs demonstrates low responsibility for SD and as a result senior managers do not sufficiently support sustainability assessment and reporting practices [31] .
Sustainability Assessment Tools in Higher Education
A number of SATs have been developed to facilitate sustainability assessment and reporting in practice [10, 11] . SATs are instruments that offer HEIs a systematic set of procedures and methods to measure, audit, benchmark, and communicate their SD efforts [12, 13] . SATs also provide a basis for organizational planning and strategy development [32] through operationalization and integration of SD into all core elements [13, 14] .
SATs can use different assessment approaches. Dalal-Clayton and Bass [25] distinguish three main approaches to sustainability assessment: Accounts, narrative, and indicators-based assessments. Accounts assessments draw on raw data, which is converted into a common unit (e.g., monetary, area, or energy). This high level of aggregation makes overall performance easily comparable. Narrative assessments, in contrast, use texts, graphics, and tabular data. They are highly flexible and provide the opportunity to explore detailed and unstructured data of all kinds with the objective of developing a rich picture of SD impacts, including trade-offs and systemic interrelationships. Both kinds of assessments have drawbacks; however, accounts assessments only cover select aspects of sustainability, and the high flexibility of narrative assessments entails limitations in transparency and consistency. Consequently, the usefulness of these approaches for monitoring, decision support, and strategy development is limited [25, 33] . Indicator-based assessment is considered the most useful approach to achieve measurable, transparent, and comparable results and thus serves as the foundation of most SATs [34] .
Indicators measure a specific aspect of SD (e.g., student sick days) that can be ascribed to a wider attribute or characteristic of a system (e.g., student health) [35] . Indicators are formulated in quantitative, quasi-quantitative, and qualitative terms [36] . Quantitative indicators measure, for example, physical units; quasi-quantitative indicators are based on ratings (e.g., yes/no scores); and qualitative or descriptive indicators include text or also graphics [25] . Indicators can also be divided into direct and indirect (proxy) indicators based on how they measure the phenomena [36] .
Available SATs range from simple compliance-oriented tools focusing on operations via contextual explorative approaches to comprehensive approaches that allow interorganizational certification and benchmarking [15] . Previous studies analyzed SATs in higher education based on their sets of indicators and supporting documents and case study applications (see Table 1 ). Overall, these studies concur that SATs are still at an infant stage. The indicators that are used in these assessments focus mainly on governance issues and campus operations and to a large extent tend to neglect activities in research, education, and outreach (e.g., Reference [16] ). In addition, the reviewed SATs have a strong focus on the environmental sustainability dimension neglecting social and economic issues (e.g., References [10, 33] ). The SATs positively influence creating specific plans in education, research, outreach, and campus operations. They have a strong focus on the environmental dimension and delivered similar outcomes.
Impacts of Higher Education Institutions on Sustainable Development
The studies examining SATs, as illustrated in Table 1 , have focused on HEIs' policies and activities for SD occurring inside the organization (e.g., measures to enhance energy efficiency or sustainability literacy of students in educational programs [15, 16] ). However, external stakeholders such as public and private funders, policy-makers, and accreditation agencies have increasingly asked HEIs to more adequately assess and report about their impacts on SD as well-in other words, external stakeholders are increasingly interested to know what HEIs achieve through these activities and policies for wider society and the natural environment [22] . For example, the European Research Framework Program H2020 examines impacts as one of its three evaluation criteria [38] , the Research Excellence Framework (REF) in the UK allocates public funding based on the presentation of research impacts by HEIs [39] , and the Business School Impact System (BSIS) by the Management Development Network (EFMD) includes impacts into its accreditation evaluations [40] . This has led to an increasing need of HEIs to assess and report about their impacts. In this context, this paper seeks to examine to what extent existing SATs are capable of accounting for impacts that HEIs have on SD (e.g., climate change mitigation, social inclusiveness, and strengthening of the local economy).
Impacts refer to the effects that any organization, such as an HEI, has outside of its organizational or academic boundaries-on its stakeholders, the natural environment, the economy, and society in general [17, 41] . Impacts are caused by the HEI as an organization and by its different organizational and individual level activities that take place in the core elements education, research, outreach, campus operations, and campus experiences [21, 42] . Impacts may materialize in a variety of different SD impact areas, including the economy, societal challenges, the natural environment, policy making, culture, and demographics. Impacts can be directly (short-term effects, e.g., student sustainability literacy) or indirectly (long-term effects, e.g., sustainable lifestyles of graduates) attributed to the HEI or the activities that take place in its core elements (see Figure 1 , [17] ). a variety of different SD impact areas, including the economy, societal challenges, the natural environment, policy making, culture, and demographics. Impacts can be directly (short-term effects, e.g., student sustainability literacy) or indirectly (long-term effects, e.g., sustainable lifestyles of graduates) attributed to the HEI or the activities that take place in its core elements (see Figure 1 , [17] ). HEIs have to follow a whole institution approach that takes the impacts of all core elements into account to successfully manage their impacts (strengthening positive and reducing negative ones) [43] . This highlights the importance of broad-scale policies (institutional framework) to facilitate impact orientation in all core elements and the need of SATs to systematically assess and manage impacts [17] . HEIs have to follow a whole institution approach that takes the impacts of all core elements into account to successfully manage their impacts (strengthening positive and reducing negative ones) [43] . This highlights the importance of broad-scale policies (institutional framework) to facilitate impact orientation in all core elements and the need of SATs to systematically assess and manage impacts [17] .
Impact assessment is a challenging process because impacts may materialize along complex pathways [19] . On the one hand, HEIs generate impacts on SD through organizational activities within the core elements of the HEI (e.g., online learning contributes to climate change mitigation and the reduction of greenhouse gas [GHG] emissions, see Reference [44] ) or through their sheer existence as an organization in a specific locality (e.g., an HEI attracts national and international students, which causes in-migration, demographic change, and cultural dialogue, see References [45, 46] ). On the other hand, impacts are caused by individual activities or behaviors (e.g., students with entrepreneurial attitudes may contribute to business creation and thus strengthen local economies). While HEIs may assess and analyze impacts on the organizational level via, for example, internal proxy data, impact assessment at the individual level is much more challenging because it requires additional data collection (e.g., alumni or student surveys).
Sample and Method
This research analyzes SATs in higher education by a applying a mixed-method approach based on quantitative and qualitative elements (as used by [47] ). The research aims to provide new insights regarding the ability of currently existing SATs to assess impacts of HEIs on SD.
Sampling Strategy and Description
SATs to be included in the sample were identified based on a review of existing studies of SATs in higher education (e.g., References [14, 33] ), as well as online research that aimed to identify recently developed tools. The purposive sampling strategy resulted in a final sample composed of SATs that: (a) Follow an indicator-based approach and (b) are applied in practice. The selection aimed to generate a maximum variety of tools to foster a rich comparative assessment (see Reference [48] ). A brief description of the included SATs' purpose and content is provided below (in alphabetical order):
1.
The Auditing Instrument for Sustainability in Higher Education (AISHE) was developed in 2001 in the Netherlands by the Dutch Foundation for Sustainable Higher Education and aims at measuring sustainable education [49] . The latest version "AISHE 2.0" has 30 indicators across the five modules Identity, Education, Research, Operations, and Societal Outreach, and it offers a five-stage description for each criterion for benchmarking; 2.
The Adaptable Model for Assessing Sustainability in Higher Education (AMAS) was developed by Gomez et al. [50] in 2015 at the Pontificia Universidad Católica de Chile. The tool has 25 indicators that are subordinated to a goal, a criterion, and a subcriterion. It aims at enabling HEIs to assess sustainability along different implementation stages; 3.
The Business School Impact System (BSIS) is designed to determine the extent of a school's impact upon its regional environment. [67] .
Some of the included SATs have not been examined before (i.e., BSIS, D-SiM, STAUNCH ® , TUR). While nine of the SATs included in the sample were developed by HEIs, external stakeholders such as public and private funding agencies, accreditation agencies, international organizations, and charitable organizations are also found among the developers of SATs.
Coding Strategy
In total, 1134 indicators were extracted from the sampled SATs. Based on Yarime and Tanaka [16] and Fischer et al. [15] , the coding strategy consisted of a deductive and an inductive part.
The deductive part of the analysis aimed to classify the indicators to link them to a particular concept [68] . Each SAT indicator was reviewed and coded based on categories derived from the SD impact framework of HEIs (see Figure 1 ): Core element, assessment target, SD impact area, and impact type. The framework serves as a valid construct for this analysis (see Reference [69] ). In addition, the indicators were coded regarding their type (quantitative, quasi-quantitative, and qualitative) and their level of analysis (individual or organizational). The coding for all variables in these categories was binary (1 = it applies; 0 = it does not apply).
First, each indicator was exclusively assigned to one of the five core elements in which activities of SD take place-namely education, research, outreach, campus operations, and campus experiences. Indicators concerning administrative structure and broad-scale policies were assigned to the institutional framework, while indicators addressing assessment and reporting processes were categorized into the "assessment and reporting" category. In addition, indicators addressing the HEI on an institutional level were related to the category "higher education institution". The category "not applicable" includes indicators that do not fit in any of the other categories. Examples for the indicators in these categories are illustrated in Table 2 . Table 2 . Examples of indicators classified into (core) elements.
(Core) Element Examples

Institutional framework
On broad-scale policies and the administrative structure of the HEIs, including, e.g., governance body structure, vision and mission statements, policies for staff and faculty hiring, budget issues, student associations, and development programs for staff and faculty Education Teaching, curriculum, and all other activities aiming for the education of students
Research
Research-related activities of the HEIs, e.g., allocation of research funds, transdisciplinary research programs Outreach HEI's collaboration efforts with external stakeholders on regional, national, and international level
Campus operations HEI's environmental management, procurement policies and practices, infrastructure, and workspace-related issues such as safety regulations
Campus experiences On-campus experiences for students and staff (e.g., student crime) and individual behaviors not related to studying or working (e.g., alcohol consumption)
Assessment and reporting HEI's assessment and reporting processes that are geared towards the engagement with external stakeholders (e.g., external assurance, reporting cycles, stakeholder identification processes)
Higher education institution
Activities or impacts on the institutional level that cannot be influenced by measures in one of the core elements, e.g., demographic effects on the region through student in-migration Second, each indicator was reviewed and exclusively categorized regarding its assessment target as a performance, proxy, or impact indicator. Performance indicators are concerned with policies and activities inside the organization (e.g., number of courses with SD content). Proxies are indicators that are able to measure impacts indirectly based on internal data (e.g., GHG emissions for contribution to climate change mitigation) (see Reference [36] ), while impact indicators directly measure the impacts on SD outside organizational boundaries.
Third, each proxy and impact indicator was classified into one SD impact area. Indicators that could not be classified were coded as NA. These impact areas include, for example, indicators that address the following topics:
• Fourth, the proxy and impact indicators were distinguished regarding the types of impact they measure. Direct impact indicators focus on immediate or short-term effects (e.g., alumni entering the regional job market), while indirect ones focus on intermediate or long-term effects (e.g., changes in environmental conditions).
Finally, the subsample of proxy and impact indicators was classified by type into quantitative (e.g., GHG emissions by weight), quasi-quantitative (e.g., self-rating of outreach efforts), and qualitative (e.g., open questions about contribution to policy making) (see Reference [36] ) and also regarding their level of analysis. Indicators on the individual level of analysis address impacts that can be attributed to individual activities or behavior (e.g., alcohol consumption and related impacts on student health), while indicators on the organizational level assess impacts caused by organizational activities (e.g., water consumption and impacts on groundwater) or the HEI itself (e.g., in-migration of students and social problems).
To ensure intercoder reliability, all steps of the coding were executed by two coders (see Reference [70] ). The Kappa value of the intercoder reliability was high with 0.91 (see Reference [71] ). Differences among the coders were resolved by discussion until consensus was reached.
For the inductive part of the analysis, the authors independently reviewed the descriptions of proxy and impact indicators in each category of the SD impact areas. This process aimed to identify themes for the proxy and impact indicators (based on References [68, 72] ).
Analysis of the Coding Matrix
The descriptive statistical analyses were carried out with SPSS [73] . First, the relative frequencies of the indicator distribution among the categories' core elements and assessment target were calculated to comparatively examine the SATs. Second, the sub-sample of proxy and impact indicators was further analyzed by cross-tabulations regarding the categories SD impact area, impact type, and indicator type. Cross-tabulation is a joint frequency distribution that summarizes the categorical data of one group to demonstrate how many cases are present in another [74] . This allows for an analysis of relationships between the different categories in order to identify patterns and trends. All cross-tabulations were tested with the Chi-square test of independence to test the hypothesis that the categorical variables in columns and rows are related. All chi-square values were high and p-values were highly significant (Chi-square values > 32.213 and p-values < 0.001), indicating a highly significant statistical relationship between the variables in the cross-tabulations [75] . The identification of themes of the inductive analysis was supported by the MAXQDA 12 qualitative analysis software [76] . The descriptive part of the analysis is presented in Section 4.1 and the inductive part in Section 4.2.
Limitations
The research design has limitations inherent to the interpretative nature of qualitative research in terms of reliability and generalizability. To strengthen the validity of the interpretative analysis, the trustworthiness of data and results was assessed in terms of credibility, transferability, and confirmability [77, 78] . First, credibility refers to the extent to which the results appear to be acceptable representations of the data. The deductive coding strategy and the inductive generation of themes have yielded consistent results. All deductive coding criteria found representations in the data, thus suggesting that the coding strategy resulted in credible results.
Second, transferability designates the degree to which findings from one study context will apply to other contexts. Transferability was ensured by the purposive sampling approach, aiming to generate a maximum variety of tools to foster a rich comparative assessment [48] . The sample includes not only recently developed tools such as BSIS, but also mature and established tools, such as STAUNCH ® . As it is likely that the design of SATs and the understanding of the SD concept vary depending upon specific sociocultural and political contexts, the sample explicitly included SATs from a variety of geographical origins, such as the German self-assessment tool DUK or the Indonesian university ranking UIGM. The findings should thus be applicable to a wide variety of contexts.
Third, enhancing confirmability engenders the active search for potential biases in interpretation of the data. The findings appear consistent with previous studies of SATs in higher education (e.g., References [15, 16] ). In addition, two coders independently coded the data. Testing for intercoder reliability further strengthened the confirmability of results.
Finally, the nature of the data, i.e., indicators derived from SATs, imposes limitations in terms of the conclusions that can be drawn. While the examination of indicators enables a rich comparative assessment of SATs, it does not allow inferences as to the systemic interrelationships between indicators, and thus also not about the potential of the SATs to drive SD in the HEI context at this level. While sound sustainability assessment is a prerequisite and necessary condition for the improvement of HEIs' impacts on SD, it is not sufficient to judge the extent to which actual improvements materialize. This requires additional analyses that are beyond the scope of this study.
Results
The 19 SATs under examination comprised 1134 indicators representing all the tools' capability to assess impacts on SD. The analysis consists of a descriptive part and an inductive examination of major themes.
Descriptive Analysis
The overall distribution of indicators across the core elements shows a strong focus on the core elements of campus operations (34.48%), and institutional framework (20.90%). The dominance of campus operations can be due to 10 out of the 19 SATs having their largest share of indicators in this core element. Indicators relating to education (16.04%) are also relatively high. All other core elements are covered only by a limited number of indicators and are relatively weakly represented when compared against campus operations, the institutional framework, and education (see Table 3 ). More than half of the analyzed SATs do not have any indicators on the core elements campus experiences and assessment and reporting, and two SATs do not cover the campus operations and institutional framework elements. The core element of education is addressed by all analyzed SATs. Some of the SATs are specialized, e.g., CSA and PENN have about 70% of their indicators in campus operations and STAUNCH ® focuses only on education. It should be noted that the element HEI refers to activities on the institutional level or impacts that are caused by the HEI as institution. This category is only addressed by a few indicators (5.03%). The majority of indicators in the examined SATs assess an HEI's internal activities rather than impacts on SD. Table 4 illustrates the strong focus on performance indicators (69.84%). Some SATs solely assess SD performance, namely DUK, GMID, SAQ, STAUNCH ® , TUR, and USAT. Only BSIS and PENN show a distinct focus on addressing impacts outside the organizational boundaries with 81.75% and 60.61% of criteria being either proxy or impact indicators, respectively. Twelve of the reviewed tools make use of proxy indicators (20.55% of the overall sample). Eight SATs offer impact indicators, which comprise only 4.14% of the total indicator sample. Table 5 shows the characteristics of the indicators that focus on assessing HEIs' impacts on SD. There is a strong focus on proxy indicators that measure impacts in an indirect way, which comprise 83.21% of the indicators that address impacts.
For proxy and impact indicators, the core element most represented is campus operations; 48.21% of the proxy and impact indicators focus on this core element, of which most are proxy indicators. Many of these proxy indicators emphasize assessing GHG emissions and waste generation. Of the indicators, 16.08% address impacts that are caused by the HEI as an organization. The core element assessment and reporting was not addressed because this core element reflects the assessment processes in an HEI rather than the actual impacts.
The proxy and impact indicators address mainly the SD impact areas economy, societal challenges, and natural environment, while policy making, culture, and demographics are seldom considered. Natural environment is the SD impact area with the highest coverage, with 49.30% of proxy and impact indicators assessing impacts in that category. The SD impact areas economy and societal challenges follow with 23.57% and 13.21% of the indicators, respectively. The bulk of the economy proxy indicators stem from the tool BSIS. It is true for any SD impact area that proxy indicators comprise the larger share. The level of analysis indicates whether impacts are caused by organizational activities and the HEI as an organization or via individual activities or behavior. Of the subsample of proxy and impact indicators, 86.79% focus on the organizational level of analysis. The share of indicators addressing the individual level is higher among the subsample of impact indicators compared with proxy indicators, where the focus is almost exclusively on the organizational level.
Inductive Content Analysis
In the inductive content analysis of the subsamples of proxy and impact indicators, major themes within specific SD impact areas were identified (see Table 6 ). Regarding the SD impact area natural environment, the most addressed themes within the proxy indicators are "Consumption of energy, water and materials", "Emission of GHGs", and "Generation of waste". The impact indicators in this SD impact area address similar themes with the exception of "Effects on conditions (e.g., biodiversity, groundwater)", which presents the largest group of indicators. The indicators in the SD impact area natural environment are almost exclusively tied to campus operations and assess their subject generally in a quantitative way.
The themes most covered by proxy indicators within the SD impact area economy are "Local expenditures", "Research concerning the local economy", and "Local job creation". The impact indicators emphasize "Alumni in the job market" and "Start-ups in the region". Typically, these themes are assessed by quantitative indicators.
The proxy indicators and impact indicators classified into societal challenges are mainly focused on the same themes. They address "Stakeholder engagement and community development", and "Health and safety issues". The indicators in the theme "Stakeholder engagement and community development" are exclusively linked to outreach.
Proxy as well as impact indicators concerning the SD impact areas policy making, culture, and demographics are very rare. Addressed themes in these areas are: "Contribution to public policy development", "International student exchange", and "In-migration of students". 
Discussion
The research confirms previous studies on SATs (e.g., Reference [15] ) in that the vast majority of the analyzed SATs have a strong focus on assessing SD performance in the core element campus operations. Only a small percentage of indicators assess impacts on SD occurring outside the immediate organization. This finding cannot be explained by looking at the timeline of first release of the sampled SATs. Even before impact became a topical issue of discussion, PENN was released in 2000 as one of two examples in the sample with a strong focus on assessing impacts on SD-the other example being the BSIS tool (first issued in 2014). At the same time, relatively new and widely applied SATs such as STARS (first released in 2010 and last updated in 2017) still tend to focus heavily on internal SD performance. Rather, indicators that aim to assess impacts directly are rare across all tools, irrespective of when they were issued.
The literature provides potential explanations for the heavy skew towards performance indicators in the sample. For instance, Reference [16] argued that the assessment of SD impacts involves a high level of complexity, which SATs are not equipped to handle. Closely related to the challenge of capturing a high level of complexity is the question of data availability. The findings suggest that it is important to balance the quality of assessment with the effort and data needed, especially for comprehensive tools that are meant for wide and regular application, such as STARS. The literature on sustainability assessment in adjacent fields also suggests that if SATs are to be widely adopted by HEIs, then they need to enable assessments based on internal data readily available to HEIs [79] . SATs that require additional efforts in data collection (e.g., via alumni surveys) may pose considerable difficulties for their adoption. This is reinforced by the strong focus on proxy indicators in the overall sample and the fact that only a minor share of proxy and impact indicators assesses impacts on an individual level of analysis.
The present research highlights the concrete SD impact areas and themes currently covered by SATs. The sample contains a relatively higher proportion of proxy and impact indicators in SD impact areas, with clearly understood causal pathways from activity to impact, as well as those that can be measured in physical or quantifiable units based on data readily available to HEIs. This is confirmed by the data in the sample. Even for SATs with an overwhelming focus on internal SD performance, there are proxy indicators for impact in the area of campus operations, especially as regards environmental impacts (e.g., consumption of energy, water and materials, GHG emissions, and waste generation). The main focus is on the SD impact areas natural environment, economy, and societal challenges, while policy making, culture, and demographics are rarely considered. In particular, environmental impacts tend to lend themselves to assessment because causal links, e.g., from GHG emissions to climate change, are well understood and easier to assess than many social issues (e.g., impacts of an HEI on local culture) (see Reference [10] ).
This means that the SD impact areas addressed by SATs do not necessarily cover the most important impacts of any given HEI. Rather, they focus on indicators that can be measured based on internally available data. In this context, it is notable that only one of the SATs in the sample, namely GASU, requires a materiality assessment or prioritization of SD impact areas. Such exercises are common in corporate SATs or in sustainability assessments (as stated by Reference [80] ), which can make it difficult for HEIs to focus their assessment efforts in those SD impact areas where they can make the most substantive contributions to SD.
Some tools acknowledge that impacts may vary between different types of HEIs, e.g., the BSIS tool with its explicit focus on business schools as distinct from universities (see Reference [51] ). Other important distinctions might relate to the locality and local socioeconomic importance of HEIs (e.g., in urban or rural contexts) or simply to the size of any given HEI (e.g., in terms of student body and staff). For instance, Hubbard [45] shows that in rural areas, in-migration of students and the resulting cultural and demographic impacts can be a major local concern. Such differences cannot currently be captured by most SATs.
The strong focus on quantitative indicators supports the proposition that impacts, especially indirect ones, are neglected because quantitative assessment is frequently not feasible along complex and poorly understood causal pathways from activity to impact. For example, Hubbard [45] and Yao and Bai [46] provide accounts of how HEIs affect and are affected by student in-migration and internationalization. A capacity for assessing the impacts of internationalization through SATs would be useful for the large number of HEIs that are currently promoting internationalization as part of their strategies [81] . Online learning (e.g., Reference [44] ) is another area of high strategic relevance for many HEIs, the direct and indirect impacts of which are currently still poorly understood.
Conclusions
The research aims to analyze the ability of SATs to assess impacts of HEIs on SD. In so doing, the study expands upon previous examinations of SATs in higher education, which have largely focused on what HEIs do in support of SD rather than on what they achieve for society, the economy, and the natural environment beyond their organizational boundaries. The research examined 1134 indicators for sustainability assessment derived from 19 SATs explicitly designed for application by HEIs.
While HEIs have increasingly been incorporating SD, their efforts have tended to be compartmentalized and focused on internal operations. It is becoming increasingly imperative that HEIs take a more holistic perspective addressing their system elements and their impacts, in this way, strengthen their contribution to SD. The update of existing indicator-based SATs and the development of new approaches of impact assessment can support HEIs in this endeavor.
Available SATs, to a large extent, are designed to assess specific activities inside the HEI's core elements, and provide external stakeholders only information about the internal engagement with SD. Only a small share of indicators of the examined SATs' aim to assess HEIs' impacts on SD and to a large extent indirectly via internal proxy data. SATs contribute indirectly to SD by raising awareness for SD; however, they tend to neglect the impacts HEIs have outside their organizational boundaries, and therefore, do not fully realize their potential to contribute to SD.
Further research should be carried out, for example on narrative assessments potential to assess impacts of research, where there is increasing consensus that counting citations and bibliometric analysis do not provide an accurate picture of research impacts on SD.
